In recent years surgical treatment of pericardial effusion has been favoured by mini-invasive interventions. Pericardioscopy supplements it. In the literature actively discusses its expediency, efficiency and informativeness.
Introduction
In recent years, the incidence of pericarditis has been rising steadily. The reason for this, according to many authors, is the development of diagnostic and therapeutic technologies and the deterioration of the quality of life of the population [1, 2] . The most common pericardial pathology is exudative pericarditis of different etiologies. Cases of the initial occurrence of effusion in the pericardium cavity are singular [3, 4] . Their cause in the vast majority are various infectious (viral and bacterial), systemic, autoimmune, neoplasm diseases, injuries, heart disease and pericardium, etc. [5, 6] . At the same time, to find out the cause of the disease can not always be possible and then they speak about the idiopathic nature of the disease [7, 8] . A large number of idiomatic exudative pericarditis is an urgent and debatable problem, because without identifying and eliminating the root cause, the risk of chronic and recurrent pericardial inflammation is significantly increased [1, 9] . The level of mortality from exudative pericarditis depends on many factors, including the etiology, the prescription of the process, the severity of the underlying disease and related disorders, the timeliness and completeness of diagnosis and treatment, and ranges from 1.1 % for uncomplicated viral to 85-90 % with purulent inflammation of the pericardium [3, 5] .
Despite the long history of the study of pericardium, the methods for diagnosis and treatment, the choice of method and the extent of surgical intervention remain discursive. Today actively discusses the use of mini-invasive interventions for the treatment of exudative pericarditis [10, 11] . They are attributed to the pleural fenestration of the pericardium through mini-thoracotomy or with thoracoscopy, outside of the pleural subxiphoid pericardiotomy and their variations. They are less traumatic, but not always allow to provide a complete revision, sanitation of the pericardial cavity, to find out the cause of pericarditis [12, 13] . The use of pericardioscopy is aimed at increasing the informativeness, improving the effectiveness and results of mini-invasive interventions [14, 15] .
Aim of the research
To analyze own experience of use of pericardioscopy during surgical treatment of exudative pericarditis of different etiology with the help of mini-invasive interventions.
Materials and methods
For the period from 2000 to 2017 in the clinic of the State University "Institute of General and Emergency Surgery named after V. T. Zaitsev of the National Academy of Medical Sciences of Ukraine" 92 patients were operated using mini-invasive interventions for exudative pericarditis of different etiologies. Pericardioscopy was performed in 72 (78.26 %) patients. Subxiphoid non-pleural pericardiotomy with pericardioscopy was performed in 32 (44.44 %) cases, thoracoscopic left-sided pericardiotomy with pericardioscopy -in 36 (50.0 %) cases, thoracoscopic right-sided thoracotomy with pericardioscopy -in 4 (5.56 %) cases.
To evaluate the informativeness and effectiveness of using pericardioscopy during mini-invasive interventions, 2 groups of comparison were formed. The first (main) group was made up of 72 patients who had undergone pericardioscopy during the surgical procedure. The comparison group consisted of 20 patients operated using mini-invasive interventions but without pericardioscopy. Both groups are representative of the gender and age of patients, the degree of heart failure. With the number of degrees of freedom equal to unity (ν=1), the probability of differences between the main and the control group is not more than 5 % (α=5 %), i. e. both groups are random samples of one general population ( Table 1) . All surgical interventions were performed under conditions of general anesthesia and artificial ventilation of the lungs. In all cases, the cytological and bacteriological examination of the pericardial effusion, histological examination of the pericardium was performed. In cases where pericardioscopy was used, it was performed using a rigid thoracoscope.
As the evaluation criteria, the possibility and amount of visualization of the heart and pericardium surface, the number of idiopathic cases and the number of relapses of the disease during 6-18 months after the end of treatment in both groups of comparison were used.
Results
The volume of surgical intervention in all 92 (100 %) cases of exudative pericarditis, regardless of etiology, consists in the disclosure, revision, rehabilitation and drainage of the pericardial cavity from the subxiphoid or oral thoracoscopic access.
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Regardless of access, pericardioscopy was performed by rigid thoracoscope after pericardiotomy, partial pericardiotomy and evacuation of most of the exudate. Exudate was removed partly and gradually to prevent the development of acute right ventricular failure. The biopsy of the pericardium was performed as follows: if pericardioscopy was not performed, then the study sent a pericardial region removed during partial pericardiotomy; pericardioscopy allows you to perform a sighting multiple (from 1 to 5 biopsies) biopsy of the inner surface of the pericardium/epicardium under visual inspection. This made it possible to perform a biopsy, first of all, visually altered areas of the pericardium/epicardium.
The pericardial efficacy information of the effectiveness of the surgical intervention itself depends on the possibility of visualization of the heart organs, the disclosure and review of vascular processes, the discovery of altered sections of the pericardium or epicardium and the implementation of their biopsy. Possibility with pericardioscopy to visualize different areas of the pericardial cavity with various available at mini-invasive interventions is different ( Table 2) . Table 2 Visualization of anatomical regions of the heart with a pleural and subxiphoid non-pleural pericardioscopy
Anatomic region of the heart
Left-sided through pleural pericardioscopy Thus, through pleural thoracoscopic access, one can only visualize a small area of the heart and pericardium around the fenestration from the corresponding side. So, right-sided thoracoscopic pericardioscopy allows you to perform a revision of the surface of the heart and pericardium only in the region of the right atrium. Left-side thoracoscopic pericardioscopy is more informative and allows visualization of the left heart, lateral, and diaphragmatic surfaces of the pericardium. Subxiphoid non-pleural pericardioscopy allows visualization of almost the whole surface of the heart, pericardium, and even major vessels (Fig. 1) . It also allows you to revise and split the encoded processes into the pericardial cavity.
In the course of research, subxiphoid non-pleural pericardiotomy with pericardioscopy has proven itself as a priority intervention in the treatment of purulent pericarditis. It provides an opportunity to perform revision, sanitation and drainage of purulent cells under visual control and with a minimal probability of proliferation and generalization of the septic process. This can be done even in patients who are in a difficult condition.
The use of pericardioscopy for revision and sight biopsy allowed, in one case, to diagnose the malignant neoplasm of the pericardium -liposarcoma that sprouted into the cavity of the heart and was not diagnosed during preoperative echocardiography. Sight biopsy of the changed sections of the pericardium and the epicardium under the control of pericardioscopy allowed in 4 cases to
diagnose wounding of the pericardium, in 3 cases it was metastatic, in one case it was to detect, open and revise the pericarditis encrusted at the back of the heart.
Fig. 1. Visualization of the aortic root (indicated by an arrow) during subxiphoid non-pleural pericardioscopy
The analysis of the results of diagnosis and treatment of patients with exudative pericarditis of different etiologies suggests that the difference in the number of idiopathic cases of this disease is statistically significant ( Table 3) . The use of pericardioscopy significantly increases the informativeness of less invasive interventions by 14.44 % (χ 2 =4.11, with ν=1, α=5 %) due to the reduction of the number of idiopathic pericarditis from 20.0 % to 5.56 %, that is, more than 3 times. The difference in the number of relapses in the two groups is not statistically significant (χ 2 =3.64, with ν=1, α=5 %, so, p<0.05). There were no complications associated with the use of pericardioscopy among patients. There were no fatalities in both groups for the entire period of the study.
Discussion
The use of mini-invasive interventions in combination with pericardioscopy is becoming increasingly popular due to the greater specificity and sensitivity of other interventions [5, 12] . In this case, a large amount of intervention with minimal access with less effect on hemodynamics and general condition of the patient. With the development of technical equipment, virology and molecular biology, the diagnostic value of the epicardium and pericardium is gradually increasing [16, 17] . Sight biopsy of the altered sections of the pericardium is justifiable in cases of tuberculosis, purulent, neoplasm pericarditis and pericarditis, which are not subject to standard treatment methods [18, 19] .
Despite the great popularity of mini-invasive interventions and pericardioscopy among researchers, there are currently no large randomized trials and clear, proven recommendations for their use [17, 20] .
Our studies have shown that mini-invasive interventions, especially non-pleural subxiphoid pericardiotomy, using pericardioscopy are more effective and informative, but in our opinion, the study needs further development involving more patients and expanding the criteria for evaluating the efficacy of pericardioscopy and comparing it with other interventions.
Conclusions
1. Pericardioscopy allows to perform sanitation, revision, biopsy and drainage of the pericardial cavity under visual control, which significantly expands the volume of surgery while maintaining the minimally invasive access.
2. Use of pericardioscopy during mini-invasive interventions is safe and reliably increases their informativeness by 14.44 % (χ 2 =4.11, with ν=1, α=5 %). 3. The most safe and informative interference with exudative pericarditis, especially purulent, is subxiphoid non-pleural pericardiotomy with pericardioscopy.
